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Présentation
The main objective of this course is to provide students with general information for better 
understanding the biotechnological potential of marine heterotrophic microorganisms. The 
unit will focus on acquiring a broad knowledge on the biodiversity and physiology of marine 
microorganisms, in order to target specific populations according to the desired industrial 
applications. Different molecular tools applied to the microbial diversity description and data 
mining will be presented. New strategies for the screening, isolation and culture of marine 
heterotrophic microorganisms as well as the production of biomass and/or metabolite in 
bioreactors will be also described.  This unit will be illustrated by different research projects using 
marine microorganisms for biotechnological applications.

At the end of this course, students will:
-be aware of the huge diversity of marine heterotrophic micro-organisms
-understand the link between biodiversity, microbial physiology and potential biotechnological 
applications
-have a basic knowledge on the use of molecular tools with biotechnological applications
-have a thorough knowledge of innovative approaches used for the isolation and culture of marine 
heterotrophic microorganisms
-be aware of the classically used screening methods
-know the basic principles of biomass and metabolites production in bioreactors
-have examples of research applications for the industries with the use of marines microorganisms 
or metabolites

3 crédits ECTS

Volume horaire

Travaux Dirigés : 5h
Cours Magistral : 22h

Pré-requis nécessaires
Basic knowledge on microbial structure, growth and physiology (practical and theoretical)

Descriptif
-Presentation of the huge diversity of heterotrophic marine microorganisms focusing on the link between biodiversity (adaptation to different 
habitats, metabolism, communication/interaction..) and their potential biotechnological applications (4h)
- Presentation of innovative approaches used for marine heterotrophic microorganism isolation (dilution to extinction, micro-encapsulation, optical 
tweezers, diffusion chambers etc..) and culture (high throughput cultural techniques and design of culture media) (4h)
-Screening methodologies (cultural and molecular techniques) used for industrial targets (antimicrobial, antifouling, polyhydroxyalkanoate...) (4h)
- Presentation of the basic principles of marine microbial biomass and metabolite production (bioreactor design and operation modes,  yields and 
stoichiometry) (4h)
-Presentation of examples of research applications for the industries with the use of marines microorganisms or metabolites (biofouling, green 
plastics health, cosmetic, food/feed..) (6h)
-Presentation of molecular tools (microorganisms identification, data mining..) for biotechnological applications (4h)

Teaching methods
The course will be held in form of lectures. Moreover, the students, working as a team, will have to propose an idea of biotechnological application 
of marine microorganisms in order to build a research plan.  Each student group will present its proposal for 15 min with 10 min of questions.
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Modalités de contrôle des connaissances

Session 1 ou session unique - Contrôle de connaissances
Nature de l'enseignement Modalité Nature Durée (min.) Coefficient Remarques
Cours Magistral CC Ecrit et/ou Oral 1 Pas de session 2

Session 2 : Contrôle de connaissances
Nature de l'enseignement Modalité Nature Durée (min.) Coefficient Remarques

Report de notes Autre nature Report CC
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